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Let A, B, G, etc., be the minors with respect to a, b, c, etc. Then 
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117. Proposed by W. J. GREENSTEEET, M. A., Editor of The Mathematical Gazette, Stroud, England. 
If a:cosa+j/cos«— acos0+5cos<p, and a;sina+&sin<p=ysina+asin0=K, find 
the maximum value of k, and the values of x and y. 

Solution by G. B. M. ZEEE, A.M., Ph. D., Professor of Chemistry and Physics, The Temple College. Philadel- 
phia, Pa. 

(x-\-y )cosa=acos0+6cos<p. . . . (1) . 
(% -t-y)sina+asin6»-)-5sin^=2K. . . . (2) . 



(1) in (2) gives 
(acos0+5oos<p)sina 



COSa 



•f asin6»+&sin^=2K, or 

asin(0+a)-|-&sin(<p + a) — 2*ecosa=0=«. 



.-. du/dd=aoos(d-\-a)=0, du/dcp=boos((p-\-a')—0. 

.-. d=<p=%Tt—a for a maximum. 

.•. «=J(a+5)seca is the maximum value. 



, (k— asinO)oosa 

xoosa 4- — : — - =acos0 + 6cosa>. 

sina r 
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asin(0+ a )+&cos<psina— Kcosa 



SinaCOSa 



«— cosa+- :— ^ =acos0 + OCOStp. 

* Sina 



_ bsin(<p-\-a)-\-aoosOsina — *cosa 

SinaCOSa 



When 0=<p=frr — a and *=J(a-|-&)seca, 

a— 6cos2a 5 — acos2a 



y 



sin2a ' ^ sin2a 

118. Proposed by L. C. WALKER, A. M.. Graduate Student, Leland Stanford Jr. University, Gal. 

Show how to determine the illumination at any point of the surface of the water at 
the bottom of a deep well, due to the light from the sky. 

Solution by G. B. M. ZEEE, A. M., Ph. D., Professor of Chemistry and Physics in The Temple College, Phila- 
delphia, Pa. 

Let 1= illumination, dQ the quantity of light that falls upon a small area 
dA of an illuminated surface, coming from an element of any bright surface dS. 

Let be the center of the element of the luminous surface, Othe center of 
the illuminated area dA, and let OG~r, depth of well=a. Let 0=inclination of 
OG to normal at 0, ^^inclination of 00 to normal at 0. Now if dA subtend 
solid angle du> at 0, and ,« be the intrinsic brightness of dS, then 

dQ=<j.dS<iOs0da>, but da>= a~ M 

. • . dQ^tJ-dSdAcosOeosip/r* . 

.-. I=dQ/dA—!J.eosqieos0dS/r 2 . 

If d<r be the solid angle at subtended by dS, then d<r=GOs0dS/r 2 . 

.•. I=/j.eos(pd<r. 

The solid angle at cannot be larger than the top of the well will admit. 
Let 6=the area of the top of well, then we may write I -,'j.i/a 2 for center of sur- 
face of water, since (>=gj=Q, and S/r'- =b/a 2 . 



